Lol

C00269321

UNCLASSIFIED

l :gopy No. 67 ,

NATIONAL [INTELLIGENCE ESTIMATE

SUMMARY
THE SOVIET ATOMIC ENERGY PROGRAM
TO MID-1957

CIA HISTORICAL REVIEW PROGRANM
RELEASE IN FULL

NIE 11-3A-54
16 February 1954

~ The Intelligence Advisory Committee concurred in this
‘estimale on 16 February 1954. The FB! abstained, the
subject being outside of its jurisdiction.

The jollowing member organizations of the Intelligence

Advisory Comnmitlee participated with the Central Intel-

lgence Agency in the preparation of this estimate: The

intelligence organizations of the Departments of State,

the Army, the Navy, the Alr Force, the Joint Stafl, and
’ the Atomic Encrgy Commission.

CENTRAL INTELLIGENCE AGENCY -

SERIES = ]
FOP-SECRE~
copyY oF !

oL . g H
ey

-‘-,n'».!h Ut

LUNCLASSIFIED




eadaaibaal

c00269321

UNCLASSIFIED

DISEEMINATION NOTICE

1. This copy of this publication is for the information and use of the recipient
designated on the front cover and of individuals under the Jurisdiction of the recipient’s
office who require the information for the performance of their official dutics. Further
dissemination clsewhere in the department to other offices which require the informa-
tion for the performance of official duties may be authorized by the following:

a. Special Assistant to the Secretary for Intelligence, for the Department of
State
- Assistant Chief of Staff, G-2, for the Department of the Army
. Director of Naval Intelligence, for the Department of the Navy
. Director of Intelligence, USAF, for the Department of the Air Force
- Deputy Director for Intelligence, Joint StafT, for the Joint Staft
- Director of Intelligence, AEC, for the Atomic Encrgy Commission
. Assistant to the Director, FBI, for the Federal Bureau of Investigation
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Department or Agency.

2. This copy may be either retained or destroyed by burning in accordance with
applicable security regulations, or returned to the Central Intelligence Agency by
arrangement with the Office of Collection and Disscmination, CIA. '

3. The overseas dissemination of this intelligence will be limited to a period of
one year or less, at the end of which time jt will be destroyed, returned to the forward-

ing agency, or permission requested of that agency to retain it in accordance with
TAC-D-69,2, 22 June 1953. '
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THE SOVIET ATOMIC ENERGY PROGRAM
TO MID-1957

© . NIE 11-3A-5k

16 February 1954

This is & summary of National Intelligence Estimate, NIE 11-3-Sk,
dated 16 February 1954, prepared and agreed upon by the Joint Atomic
Energy Intelligence Committee which is composed of representatives

of the Departments of State, Army, Navy, Alr Force, the Atomic Energy
Commission, thé Joint Staff and the Central Intelligence Agency. The
FBI abstained, the subject being outside of its Jurisdiction.

A group of expert consultants working with the Joint Atomic Energy
Intelligence Committee concurred in the conclusions given in this
estimate. The estimate was approved by the Intelligence Advisory
Committee as of 16 February 195k.
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SUMMARY
THE SOVIET ATOMIC ENERGY PROGRAM
TO MID-1957

THE PROBLEM -

To estimate the current status and future course of the Soviet
atomic energy program on the basis of information avallable from all
gources,

SUMMARY

1. While the exact extent of the Soviet capability for quaiitity
production of nuclear weapons remains uncertain in some of 1its
aspects, the available evidence establishes the existence ip the USSR
of (a) a high-priority, extensive atomic energy program; (b) a substantial
stockpile of nuclear weapons; and (c) the capability of producing
explosions in a range from the equivalent of a few thousand to at least
a'million tons of .INT. . .

2. In November 1945 the 'First Chief Directorate attached to the’
’ Council of ‘Ministers" was organized t6 plan and carry out the Soviet
_dtomic energy program, :

3. The first Soviet reactor capable of quantity production of
plutonium probably went into operation during 1948 and by the spring
and summer of 1949 the level of total reactor power became significant,
thus marking the date of the start of production scale operations for
the manufacture of plutonium,

L. The production of uranium-235 apparently lagged behind the
- plutonium program, Whether this was planned or the result of technical
difficulties is not known, as only meager evidence is available that’
is relevant to the isotope separation phase of the program,

S. The Soviets have demonstrated a capability to accomplish
independent research essential to their atomic energy program., While
it is no doubt true that espionage activities, German technical
assistance, and unclassified scientific and technical literature
available in Western countries made substantial contributions to Soviet
progress, independent research by the Soviets, required to adapt to
their needs. the information obtained through such sources, was
apparently carried out with a high degree of competence, The evidence
is now clear that in a number of instances Soviet atomic energy practices
do not follow those of the U.,S., the U.K, or Canada,
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-6, It is estimated that the total cumilative productiop of
uranium metal available to the Soviet Union from East German production
alone uwp to the end of 1953 was between 10 and 15 thousand tons.

It is possible that an equal amount could have been produced from
internal and other Satellite sources,

7. The Soviets are depending, for the most part on very low-grade )
deposits of uranium. In the Satellites the major portion of the
uranium recovered is derived from ores which probably average batween
0.03% and 0,3% U420 Only a vast amount of hand sorting can account
for the large ou%put Comparable grades of ore are probably being
extensively worked inside the USSR,

8. It is estimated that the probable total reactor power levels

. were in the neighborhocd of 900 - 1200 megawatts during the period from’

stockpile weapon types dlctated by mllitary requirements,

early 1952 to the end of 1953, Further, it is estimated the total "

;effective reactor power levels will increase during the period of

this estimate, reaching a:level of. approximately 2100 to 2L00 megawatts
in 1957. It should be noted that this increase is not intended to
define the maximum capability for expansion of Soviet plutonium
manufacturing facilities,

9. The absence of sufficient evidence from which to estimate
installed or planned isotope separation capacity continues to be one
of the most serious gaps in intelligence information on the Soviet atomic
energy program, It is believed that there are several possible courses
of action the Soviets may have taken with respect -to uranium-235
production which are consistent with available evidence and which yield
geéneral guide lines for the Soviet 'uranium-235 stockpile.- An average
value has been taken for the purpose of calculating the weapons stockpile,

. 10, No evidence is available on Soviet efforts with respect to
power applications of atomic energy other than possible implications
from Soviet interest in thorium and the high irradiation level of the
plutonium utilized in the 3 September 1953 explosion. However, together
with continuing research on methods of plutonium and uranium-233
production, some effort will undoubtedly be placed on power applications.

11. It is concluded that the USSR is capable of producing nuclear
weapons with explosive powers in the range of the equivalent of a few
thousand tons of TNT to approximately one million tons of TNT, Throughout
this range thermonuclear reactions were apparently used to increase
(i.e. boost) the energy yield from the fissionable materials present
without themselves directly contributing substantially to the total energy
yield. It is apparent that by the end of 1953 the Soviets had reached
a point in weapon technology at which they were capable of producing .
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12, While there is no clear evidence which can gerve as a_guide.
to an estimats of the specific types and numbers of each type that the

" Soviets will actually stockpile, it is considered probable that for

the immediate future the specific weapons stockpiled will have the
general characteristics and explosive powers of models tested. However,
as egstimates are projected further into the future, uncertainty is
increased by the possible advent of new principles of weapon design or
the development of new methods for the production of fissionable or
thermonuclear materials, :

13. In order to illustrate how estimated Soviet stockpiles of
fissionable materials may be utilized, the table below has been
based upon two examples of the many courses which are within Soviet
capabilities: -(a) the continued stockpiling of composite and pure
plutonium weapons using principles tested in 1951 and ylelding
approximately the equivalent of L0,000 tons of TNT each, or (b) the
stockpiling of muclear weapdns using the boosting principles tested
in 1953, i.e, utilization of plutonium components for medium yield
(60,000 tons of TNT) and small yield (5,000 tons of TNT) weapons, and
all uranium-235 weapons ylelding one million tons of TNT,

- End  Mid- Mid- Mid-  Mid-
Stockpile Examples 1953 195h 1955 1956 1957
{a) Unboosted composite and plutonium ' _ T
weapons L0 KT each 180 240 390 575 800
Total yield (million tons TNT) 7.2 9.6 15,6 23 32
or

(v) Boosted uranium or plutonium

weapons 1000 KT 12 18 k) TR 80
60 KT 60 85 125 175 235
5 KT ‘ 190 250 375 525 700
Total yield (million tons TNT) 16.5 2L.3 W3l 65.6  97.5

14, For comparison with the above, the following table sets forth
the stockpile figures which would be applicable if the Soviets fabricated
all fissionable material into either large-yield boosted weapons (e.g.
uranium-235 weapons yielding 1000 kilotons each, and pure plutonium
weapons yielding 60 kilotons each) or small-yield weapons (e.g. composite
and pure plutonium weapons yielding 5 kilotons each).
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Stockpile Examples End  Mid- Mid~ Mid- Mid-
» 1953 195k 1955 1956 1957

" (a) Boosted uranium-235 weapons

1000 KT each 12 18 3L Sk 80
Boosted plutonium weapons ' ‘

or
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